Abstract. We study the superconvergence of the finite volume method for a nonlinear elliptic problem using linear trial functions. Under the condition of C-uniform meshes, we first establish a superclose weak estimate for the bilinear form of the finite volume method. Then, we prove that on the mesh point set S, the gradient approximation possesses the superconvergence: max P ∈S |(∇u−∇u h )(P )| = O(h 2 )|ln h| 3/2 , where ∇ denotes the average gradient on elements containing vertex P . Furthermore, by using the interpolation postprocessing technique, we also derive a global superconvergence estimate in the H 1 -norm and establish an asymptotically exact a posteriori error estimator for the error u − u h 1 .
Introduction
The finite volume method (FVM), also known as generalized difference method [13] , [25] In this paper, we consider the superconvergence of the FVM for the following nonlinear elliptic problem of nonmonotone type:
where Ω is a convex bounded domain in R 2 with Lipschitz continuous boundary ∂Ω, the coefficient function a(x, u) β 1 > 0 in Ω. We do not assume the monotonicity condition for problem (1.1) (see (2.3)). Some authors have studied the FVM for problem (1.1). To the authors' best knowledge, there is no gradient superconvergence result available for the error between the FVM solution and the exact solution of nonlinear problem (1.1). Our main goal in this paper is to give some gradient superconvergence results for the linear finite volume approximation to problem (1.1). By treating the
